Sphingosine potentiates IL-1-mediated prostaglandin E2 production in human fibroblasts.
IL-1 stimulates PGE2 production in human fibroblasts by stimulating arachidonic acid (AA) mobilization and cyclooxygenase synthesis. Cyclooxygenase is the first enzyme in the pathway that converts AA to PGE2. To examine the role of protein kinase C (PKC) in IL-1-mediated PGE2 production, we treated cells with PMA, which stimulated PGE2 production suggesting a positive role for PKC activation in the regulation of PGE2 synthesis. Therefore, we tested the effect of sphingosine, a PKC inhibitor, on IL-1-induced PGE2 production. Alone, sphingosine had little effect on PGE2 production. However, when sphingosine was added with IL-1, or IL-1 was added to sphingosine-pretreated cells, PGE2 production increased severalfold, suggesting that the inhibition of PKC results in enhanced IL-1-mediated PGE2 production; structural analogs of sphingosine did not potentiate the IL-1 effect. In cells made deficient in PKC by prolonged exposure to PMA, IL-1-mediated PGE2 production was enhanced compared with normal cells, further suggesting that functional PKC is not required for, and may down-modulate, IL-1-mediated PGE2 production. These findings also suggest that PMA and IL-1 stimulate PGE2 synthesis via fundamentally different pathways. In separate studies on the effect of IL-1 on AA mobilization, we found that IL-1 induced an increase in phospholipase A2 (PLA2) activity and that cycloheximide blocked the increase, suggesting the requirement for new protein synthesis. We also found that the PLA2 activity increased as a result of IL-1 exposure was further stimulated by sphingosine. Thus, in addition to its primary effects on the cell, which are likely mediated via PKC, we present evidence suggesting that sphingosine may also play a role in potentiating an IL-1-induced PLA2 activity, resulting in increased availability of AA for conversion to PGE2.